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(54) Method and furnace for disposal of steel-making waste, and operating method of the furance 



(57) A rnclttng furnace for rGforrning stcGl-nnHkinq 
sirig so as to be avaiirtbic for oxamplo to roadbed bal- 
last by mixing stool-making dust with the slag in nnolten 
stales which is providod with a fuGl oxygen burner for 
melting the slag and the dust a slag charging port for 
charging the slag in molten state into the furnace a dust 
feeder for supplying the dust into the furnace a slag 



feeder for supplying the slag in powdered state into the 
furnace a storage portion for storing a molten mixture 
of the slag and the dust in a quantity corresponding to 
a tilting angle of the furnace body and an outlet port for 
discharging the molten mixture and is possible to dis- 
pose the slag .jilicieniiy whether the slag is in the pow- 
dered or molten state 



FIG.1 
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Description 

This rv, or^iiOf' 'o:-iroi^ to r-i 'T-iothccJ irvJ ' . ' r ^ -i'. • ■ * : ^ : J' ' stO'^ '^^-iK f ] w-i^i'-" <' -n:':\ : i r\ 

• ' aoscnboa irjler! 'ind -ifi :4jor,-i!;Mq rri!?!f ,.:;C.i icr '-jTM^rnj v-uj (.jfr^-ico veiy oilicionily 

In tho >lool rririKirTq Dv usinq .-in oioctnc ^.rn.-ico '^-J [DO like dust qcncrr^ied JfO'i"! the furrvico hris boor' cc'loctcd 
by oquippmq the dust coll-jctrnq oquipfTioni 'n oidor :o preveni .-m poUul-on 

The Gust IhHt ts steel -rririkifvq wnsto is hnc > l -5 urn -Of ox^inipic i powiJor nf>J conlHifTS FoO Fo^ O- MpprcximHlcly 
60' \.' ^nd ZnO : npp rC'Xrnnni.jiy V5 . nevcf IIil icss it s difficult to be recycled tncreforc it is the friCl Ihnt the dust hns 
'0 been discarded without ^riy tferTUTient up to n^v; 

In the steel fPHhinq throuqh the electric fuir -ice 'or exHfnpie 3xidi/ nq sinq .-^nd reducu-jq slnq .-ire exlinusted ns 
sleci-rnHkinq Wr-isle Hccorrjif^q tc- proqressiC'n :-f stcc- rctinirvq 

Arnor-.q them the oxidi/if^q siriq which s \ I'ducc-d m -ir^ cxidi/inq period ot steel rnnkirvq r-ind exhausted -ifler the 
oxidi/mq period h.-is been uli.i/ed ns maternk. toi iCr:d constr uctior • suc^1 .-is rondbc J bnllHSt of risphnll-surf^-iced roads 
'-"^ rind the like however the fO'Jucir'q slnq wfuch is produced n .-i rc(Ju':ing period rind exhausted after the rcdjcir^q period 
in the steel makinq has no use n particu:a! ar'd has been discafd'}d as i' is 

Namely the rocucmq siaq cimtmns ffoc- Z.iO \n larqe quarMifv as ri :ncmii---il componofM the free CaO cn,HiqcE> 
into Ca(OHM and expands cubic ally by absorb-nq w.-ilef Ttir-refc-c the reducii "4 &i.-iq is not possible to to applied for 
the roadbed materials or so as 11 is and has b(-on discarded witficul bomq 'ccyclod 

In discarciinq the dusi rind the reducir'^q sl.-iq it is rcauircd '.0 <:\ ■ to the expcfise of abandor' riicnt TheiC'fo'C- there 
is a problem since the abandonment of the stcel-rTvik'pg waste c-t this Hnd c.-iuses an increase in the cost of steel 
making 

This in\/onlion is made in view of the aforctncntioncd problem c.f the prior aii and it is an aim to provide a disposal 
method possible to "ocycle tho steel-makinq Wrisie such as dust and slag a furna(. e suitable for carrying out the disposal 

-■■^ method and an operating method possible to lun the furnace very efficiently 

The method fof disposal of steel-making waste riccordinq IC' one aspect ot this invention is characterized in that 
CaO content m stocl-inaking slag is reduced by r^ixinq dust caught by du^t colic :tinq equipment with the sleel-making 
slag in molten states respectively 

In the method for dispC)Sal 01 steel-rTiakinq waste according t rTibodirTicnts of this iriventic>n one or both o\ steel- 
making dust and waste incineration dust may bo used as the dust 

Tho furnace for rnclting and mixing together stcc -makinq slag and dus : acco'drng to another aspect of this inv/entiori 
IS characteri/cd by 'lomprising (a) a furnace body installed ti tably ib) a fuci oxygen burner disposed in an upper part 
of the furnace body so as lo be directed toward the inr>?r part of the furr -\zq bcdy \c) a slag charging porr formed in 
a side wall of the furnace body at a position m one o? tiltable dirocfons tor charging tho sing into tho inner part of the 

^5 furnace body in a molten state (d) a dust feod-ng means for continuously supplying the dust into tho inner pHrl of the 
furnace body (e) a slag feeding means for continuously supply ir^.g the s^ag into iho inner part of the furnace body in a 
powdered state (f ) a storage portion formed m a lower part of the furnace body for storing a molten mixture of the slag 
and the dust in a quantity corresponding to- a tiltmg angle of the f jmace body ai d (g) an outlet port formed in the side 
wall of the turnacc body at a positron on the opposite side of the sUg charging port for discharging tho molten mixture 

-^<-'' stored in the storage portion 0I tho furnace body 

Tfie Oliver furnace for moltinq and rTii>ipg to-jethcr steel rnakinq slaq and d.ist according to this invention is char- 
acterized by comprising 1 ^. a h-3rizontally olc^nijated fuinace body inst-illed ti fably in a longitudinal direction of the 
furnace body (b) a fuel oxygon burner disposed to one of side walls of the furnace body opposed with each other in 
tho longitudinal direction so as to be directed toward tnc otho- one c-f side walls c-f the furnace body (c) a slag charging 

-^^ port formed in the furnace body at a position ori the C'pp(Dsite sid-:- ■ )f the fuel o>vqen burner fo- charging the s ag into 
the inner part of the furnac e body in a molteri s(-ite f :i) a dust fcedmg moafis \o\ cc»ntinuous!y supplying the dust into 
the inner part of the furnace body (e) a slag leeding means fcr continuous y supplying the slag into the inner part of 
tho furnace body in a powdered state (f) an outlet port formoc in a bottom wall of tho furnace body for discharging a 
motten mixture of the slag ^nd the dust and fq) a storage pcrtion lormco in a lo^er pari of the furnace body between 

^0 the outlet port and tho other one of side walls c-f the furnace booy for storing tl-e molten mixture in a quantity corre- 
sponding to a tilting angle of the furnace bociy 

The first embodiment of the furnace according lo th s irivention is charactci/od in that lh(} fuel oxygen burrier is 
provided wth a dust no/zio at a tip end thereof tor blowing out the dust into a flame of the burner and serves also for 
the dust feeding means 

The second embodiment ot the furnace according to th.i-. ' v^riiion 1^ characterized in that the fuel oxygen burner 
IS provided with a slag nozzle at a tip end thereof for bio/, f ; ut 'no powdered slag into a flame of the burner and 
servos also for the slag feeding means 

The third embodiment of the furnace acccirding to Ihi- • • ' • 15 cl -iractenzed in that the fuel oxygen burner is 
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fiiovidod vvit[i <\ powlJcm nc//lo .-it .-i tip enci tficrool lof blowinq out lt-io dust nnd liio powdered sirjq into h flrirTio of Ifu} 
burner -ind serves h:so foi Uic dust (ceding rneHn?. Hr.d the slag feeding menns 

The foufh ciTibodirncnt :)t the furnace Hccordrng 'o this invonhon is chHrHcteri/od in thnt the fuel oxygen burr-icr 
IS further provided wilh i slaq no//lo hI ;he tip end thcfcof lor blowing out the powdered sing into the tlnrne .-ind further 
serves "oi tfv:- slr>g teedifig rrtonns nt thiD s.-irTie tune 

The- opeiHtion method Hccording to the other .ispect of this invention is suitable for running the lurnnce HCi:ordin-^ 
to this invcnlion using the si.ii:^ in ri powdered state and charnc ton/cd by comprising the slop of putting the lurnace 
body in h tirsr inclined position where the outlet port of the furnace body becomes lower supplying the powde-ed sla:^ 
and the dust irto the inner p.-irt of the furnace body continuously through the slag feeding means and the dus: 'eeding 
^0 f-neans rricltina the powdered slag and Inc dust contir^uousty by th(; fuel oxygen burner storing the molten rr xlure cA 
tic slaa and 'he dust in the storage portion of the furnace body and continuously discharging the molten mixture stored 
in the sioragi:! portion by making tfie molten mixture tc c-vcrfiow through the outlet port 

The otiicr c-peraiion mel^ iod according to this invention :s suitaole for running the furnace according to this inventic>n 
using the slag in a molten state and characterized by comprising the step of putting the furnace body in a secorid 
'5 mctined position where the outlet port of the furnace bc-dy becomes higher charging the molten slag into the inner f)arl 
of the furn.-ico body through the slag charging port c-f the furnace body rTiclting the dust supoliod through the dust 
feeding means ciDntinuously by the fuel oxygen burner storing the mc'lten mixture of the slag and the dust in the sioraac 
portion of the Urnace body and discharging the rriolten mixture stored in the storage portion through the outlet pen 
by tilting the furnace body so as to lowci tfiC outle*. 

Prcfuf'ijiJ (MMbcciicnonis cjf ;he presoni inven!:on //ill r:OW bo described hercinbolow by way of exampio o\^\^ wi'"^ 
refererir.:o to the accormpanying drawings -n which 

FIG 1 :s a vertical sectional view illustrating an embodiment of a furnace according to this invention 
Fhl-. 2 .s ar' end view illustrating a tip end of a fuel oxygen burner of the furnace shown in FIG 1 
25 Fhl-iS 3A tc 3E are vertical sectional views illustrating successively an operation method for the furnace shewn n 

FIG 1 

FIG 4 IS a vertical sectional view illustrating another embodiment of a furnace according to this inventior- 
FIGi 5 IS a transverse secttonat view along scc:tion lines V-V of FIG 4 

FIG '3 IS an end view illustrating a tip end of a fuel oxygen burner of the furnace shown in FIG, 4, 
30 FICiS 7A tC' 7D .-ire vertical sectional views sllustraimg successively an operation method for the furnace shc-wn n 

FIC-i 4 and 

FloiS 5A and BB are a vertical sectional views illustrating an advantage in the furnace shown in FIGS 4 ar^ci 5 

In the n-iothod for disposal of steel-maKing waste according to this invention dust such as steel-making dust .-tno 
J5 waste incineration dust caught by dust collecting eguiprrient ts r^iixed with steel-making stag in molten states so as 
decrease the CaO content in the sleel-nnaKing slag Therefore even the steehmaking slag containing a large quantity 
of CaO such as the reducing slag which is exhausted after the reducing period tn steel-making changes into slag having 
a component similar to that of the oxidizing slag which is exhausted after the oxidizing period tn stool-mahng and 
becorrics available for the road construction materials such as roadbed ballast and so on 
40 The waste incinaration dust to be used in the method for disposal of steel-making waste according to this inv(;ntion 

IS dust :aught by dust collecting equiprrient installed to an arc or plasma incinerator at the time of disposiriq was'.e 
including municipal refuse and generally consists of 40 50 of GaO S - 15 °o of SiOo 4-7 '^o of AUC'^^ 3 - 4 
of NaoC*' 2 - 4 of l\/gO and 1 - 2 of FgoO^ 

In the disposal method according to this invention, the dust collected by the dust collecting equipment .-!nd ti e 
steel-m-ikina sag may be molten and mixed with each other by being heated in an adequate furnace However m 
case wl-iore (.'Xpc-nsive equipment is required for tt iC' disf^jsa^ or cost of the disposal becomes higher as comp.-iied wiiht 
that of the discarding or abandonment, practical value of the method according to this invention is lowered 

Addmonallv. although the dust is obtained in the powdered srate as itsonginal shape and managed in thcpow Jcrcd 
state the steel-r riaking slag is obtained in the molten st-ite at the time of being discharged from the sleei-rrakinq 
so furnace and congeals to the solid state when cooled Accordingly it is desirable that the steel- making slag c -ir tc 
managed whether in the powdered state or m the molten state 

Furthermore it is desirable that the steel-making slag can be managed whether in the powdered state o^r in the 
molten state 

Na-'Tieiy in a case of rmanaging the steel-makmg slag in the molten state it is desirable to be possible to rrir-inaqe 
5S the slaa m a large quantity at a time because a large bulk of slag is exhausted from the steei-making furnace ^it one 
timie It IS further desirable to be possible to manage the steel-makinq slag no matter whether in the powdered sta'c 
or in the motten state through the same equipment and facilities by changing over the stag between powdered and 
molten states according to the situation 
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■.rroc:iOr~!S !or C^i.ir rrf'ia tfiO S -la 'HIg tfiO ?urn.-iro body 'O rir tt^c :of" -^I.-ilO i dust fOOdina rl^O'-ir^-. ?Of C.^'M'fliJ-^viS-V - 'JO- 
piyng t^'io ■■JljsI wMo Imt; lur-i,^.;.:- body .-i sl.-ig 'ot^difiq rrie.-irv;; tor connnuousiy supplying ihC' dust ^nto U"'*? 'uf^ icc- b:-dy 
^ 'f^ [\')C po^\dorod si^to .-1 tjiOf-iae pofiion forrr^od in .-i io'AO' 3f mo fjf^-jco body •!■( sioring ,-: '^olicfT ■r!ix:'.jfO o* 't'lo 
sing .-ind the dust m r-i .guf^nl!ly cor f GSponamq 1:5 .^ tiltirq dngic of the furririco Dody .-tnd nn oullot pert foff^nod in thr' 
furrMCO body ri{ n pcsition ifi the olhcf one of til^nblo direct! jns for (Jisch.-irqing the molten fni>lurG ol '.hC' st.-iq nnd the 
dust TheicfDro the cjusi --ind the sleel-rriHking s^ng nrc disposed by chr-mqmg over the working positicr^ cj ine furn-ice 
body betwccr^ first ^nj sccon'J ificlinod positions -iccording to me for.-n of rhe steo'-rTi<-ikfnq si.-ig :o be fTnrin,-igcd 

NHrncly in the cpernticn '"nelhod riccord.nq to this irivcntion \ho furnrice body is put in tne first inclined position 
whore the Dutlet pen of the lurnnco body becomes lower ;\hen the steci-mrikina sinq is in the powdered stnte The 
powdered sUg nnd tt"o dust r-jc supplied contir-uously intc: the furriricc body in the firs* incltr^oJ positio'^ t^-rougn the 
5lr-ig teedin rTienns r-ind the dust feeding me.-ir^s rjnd molten by heH* of n flnrne qencr -ited frorr- :'ie fuel oxyqor^ burner 
The molten dust and ihe molten slnq rire mixed sufticicntly rind interHCl in the storage portior" ^-t the lower omt :4 the 
furnncG boiJv nnd then the molten mixture of the slnq nnd the cJust is dischnrqed ccntir- uously Dy ovcrflow-nq ihriuqh 
the outlet po-t of the (urnHce body rcmHininq in the first incli*iod position n the c.-isc of ccnttnuciusly melting -ind r-ixing 
the slnq rind the dust by supplying them into the furnHCO [jc-dy in the powdered s:.-itos it is rnct noccs:^ruy to ;r>-'^"' iS':.' 
capacity of tfio storage poitior. in the fuinace body so much since the slag and the dust ajc speedily molten .-ifnd mixed 
with each other sufth:ienlly and it is rather unfavorable to ricreasc the capacity of the storaqc portion in view ttict 
^0 operating cost because thermal radiation becomes larger f'cm the rr-C'ltcn mixture stored in a large quar lity a'l :J th^.M-TVil 
eriorgy loss becomes la'ger 

In the operation method of thts invention the furnace body is set in the first inclined position so as to lowcr tho 
position of tfie outlet port in the case of manaqinq the powdered stcGi-maktnq slaq Therefore the capacity of the 
storage poftion in the tne lower part of the furnace body becomes smaller relatively and it is possible to r-ninimi/-: th*? 
-''^ afnounl ot 'he thermal radiation from the rrioltcr^i mixture slci'(}d in the slorage portion n the furnace body 

On the C'ther side the furnace body is set in the second inclined position in a case of managing the sloe hm.a-.inq 
slaq in the rnolton state as it is without solidifying In this t-me the outlet port of the furnace body becomes h qhei 
relatively whereby the capacity of the storaqe portion in thr.i furnace body becomes larqer 

Accordingly it bocoines possible to charge :hc large guantity ot the molten slag into the fuinace boiJy tlvougr"- ihi:- 
-^0 slaq charqirig port at one time and it is possible to diSi:harge the rnolton mixture through the outlet port d sposcd 10 
the opposed side of the slaq charging port by tilting the furnace body in the direction of the outlet port niter -sufficiently 
m Xing the dust and the slag in the molten states in the storage portion in the furnace body 

In this fnanner ai:cord'ng to the operation method of this invention the dust and the steol-miaking slag arc dispo 5cd 
by changing over the working position of the furnace body suitably between the fust and the second inclined positions 
^5 according to the form of the steol-making slaq It is possible to dccroasingly or increasingly change the capac ity C'l the 
storage portion of the same furnace body and possible to control always the capacity of the stc-rage portion mi a prcpci 
quantity 

ThcrefofG according to this invention it is possible \^c•{ only to compactly construct the furnace body but also to- 
mmimi/e the thermal energy loss and possible to reduce the equipment cost and the operating cost In addit'On to the 
JO above It IS possible to suitably manage the steel -making slaq whether the slaq is in the powdered state or in the mcite-i 
state Especially in a case of managing the stag .n the r^iolton slate it is possible to rrux the slag and the dust with eac^ 
other in the molten stales without consuming the thermal energy sc much 

In this invention the furnace body can be structured in compact accordingly it is possible to reduce cxoiiMises fc' 
re'ractory material and maintenance and possible to decrease the thermal radialicn from tfio furnace body r-nd t:' 
-^^ apply heat o? ftame cf the fuel oxygen burner or- the dust ana the steel-nnaking slag V07 efticicntty 

Accordirig to demand ir^ this invention the powdered dust r^ay be blown into the flaine frori^ the fuel oxygon tuir^oi 
though a dust nozzle provided in the top end of the burnc In such the case it is possible to ■mmedialoly hCr:t arvj 
melt the dust supplied into the furnace body and an advantage is obtained that the dust becornes very reactive with 
the steel-making slag 

50 Of course such the powdered dust may be supplied inio the furnace body through a lance nozzle disposed sop' 

arntely from the burner 

Further m this invention in the case of supplying the s^eei-making slag into the inner part of the furna;:*; body ir-i 
the powdered state the powdered slag may be blown into Jhe flarme through a slag nozzle provided in the :cp o.n'} ot 
the fuel oxygen burner \n this case it is possible to immediately heat and mcit the powdered slaq suppluxl irro Ihe 
furnace body and possible to rriake the slag very reactive with the dust in the furnace body 

The first embodiment of the furnace according to this invention and the method for operating the furnnce wil be 
described below on brisis of FIGS 1 to 3 

In FIG 1 the numeral 1 0 shows a furnace for disposing dust caught by dust collecting equipment and steel-making 
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sl-ig rinO the furnHCO 10 !S provided with n furnnco body 12 ol vcrticril typo The furnrtco body 12 is so instnllod hs tu 
be tiltnblG .-iboul .1 hori/ontni hxis 14 pHSSing the CGnlinl p.-.il thcrool 

The fufnHCO body 12 is L^.rcv-dcd with h ■'Ao\riqc pc-riion 16 for sljrinq molten dust rrioUen sing .-incJ the rnixture of 
tnom in the lower pHrl thereof Hind lorrTied with h qhs pent 15 in h b-Mtorn whH ol Iho furnace body 12 for blowing out 
bubbling qns in order to nvx the mosten di.*st nnd slag Dy stuiing 

An upper oponmq of the fijrriHco body 12 is so structured hs U: be closed with h cnp 20 nnd r-in upper pnrt of 
furnace body ^2. is structured by the cap 20 Furthormoio a fuel oxygen burner 22 is provided to the upper part of the 
furnace body 1 2 so as to piorco ttiough the cap 20 and to bo directed toward the bottom section of Iho furnace body 1 2 

In this tirne the position of iho fuel oxygen burner 22 is adjusted so that the flame end of the burnet- 22 may nearly 
?o reach a surface of the molten mixture stoied in the sto' age portion u- the bottom section of the furnace body 12 al'o' 
considering Ihc si/c of the f jrna«:c body i2 

The furnace body 12 is provicod with a slag charging pon 24 in a side wall on the right side in FIG 1 (in one ct 
tiltable directions of the furnace body 1 2) for charging tfie molten stoel-making slag in a largo quantity at one time and 
provided with an outlet port 28 in the side wall of the furnace body 12 on the loft side in FIG 1 (at ttic opposite position 
'•5 of the slag charging por1 24/ for discharging the molten mixture 

The slag charging port 24 is formed so as to oxtona m the upper nghl direction from the middle section of tl^ie 
furnace body 12 and forrned so tlial an opening face 26 at the upper '-nd of tho slag charging port 24 may bo horizontal 
at the time of holding the fuinace body 12 in the vertical pC'Sition 

The other side, tho outlet port 28 is foafTcd at a p=jsittC'n ■ eiativc iy near to trie bottom waii of the furnace body 12 
^■0 so that an axis of the outlet port 29 fnay be hon/ontai when the fum ^co body 1 2 is held nearly in the vcrtica! positiofs 

FIG 2 illustrates a nozzle face al the end of tho fuel oxygen burner 22 the burner 22 is provided with a fuei noz/io 
30 at the central part of tho noz/ie face for blowing out fuel (which is kerosone tn this embodimont).and so designed 
as to spray the fuel through the tuei no//\Q 30 

The fuel oxygen burner 22 is fuithor formed with an annular snapod oxygon nozzle 32a surrounding the fuel nozzle 
30 for blowing out prir'nary oxygen 

in tho most outer peripheral pan on the nozzle faco oi the burner 22 a pfuraiity of oxygen nozzles 32b are form.ed 
at predetermined oqua! spaces around the circumiference for blowing out secondary oxygen so that the burner 22 is 
so designed as to blow out tho primary and secondary oxygen through the oxygen nozzles 32a and 32b. respectively 

Furthermore a plurality of arcuate-oval shaped powder nozzles 34 are formed so as to surround tho fuel nozzle 
•30 30 between the oxygen nozzles 32a and 32b 

The burner 22 is so structuied hs to be supplied wiih steel-maMng dust 40 caught by dust collecting equipment 
equipped to the eleclnc furnace ,-ind powdered reducing slag 42 oxh.-iustcd from the electric furnace atter the reducing 
period as stccl-making slag, which are contained in a dust liopper 36 and a slag hopper 36, respectively as shown in 
FIG 1 The dust 40 and the powdered slag 42 are blown into a flame of the burner 22 through tho powder nozzles 34 
35 The dust and slag supply are controlled by valves or feeders 44 and 46 disposed to supply ports of the hoppers 

36 and 38 and the dust 40 and the slag 42 are carried by carrier g.-is (air in this embodiment) 

Chemical compositions of the dust 40 and the slag 42 are exemplified m Table 1 



Table 1 



45 



Chemical Composition <wf 'o) 




SiOo 


CaO 


FoO 


Ai2'-''-( 


C 


ZnO 


Dust 


5 


5 


55 


o 


1 ~3 


20 


Slag 


25 


50 


1 


11 


<1 


<1 



In FIG 1 the numerals 48 and 60 are covers for closing tho slag •: barging port 24 and tho outlet port 28 respectively 
and tho numeral 52 shows a dust collection port for collecting secondary dust in the furnace body 1 2 The dust collection 
port 52 IS formed in the side wa-l of the furnace body 12 on the rear side of FIG 1 

Next an explanation will be given about the operation method for disposing the siag tn the powdered or molten 
state together with the dust by using the above-mentioned furnace i0 on basis of FIG 3A to FIG 3E 

FIG 3A shows an operating state of the furnace 10 in a case ol managing the slag in the powdered state 

Namely tho furnace body i2 is inclined in tho anticlockwise direction at a predetermined angle ((/ 30deg for 
oxafTipiei so as to lower tho outlet port 2E (tirst inclined position") as shown in FIG 3A Subsequently the fuel is blown 
out from the fuel oxygen burner 22 together with oxygon and bursts into flame by ignition in this state 

Simultaneously the dust 40 and the powdered slag 42 arc blown into the flame through the powder nozzles 34 of 
the burner 22 thereby molting tho dust 40 and tho slag 42 in the flame successively. 

The molten dust and the molten slag are stored m tho storage portion 1 6 al the bottom section of the furnace body 
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'■..^'^••iC'' C':cjy 12 *rof". 'no t:...rr-or 22 A^ioroDv •'"■0 '.J' '-ico '^vo ''^-^^ '•■-•'0'^ '>^ x* .'.^ r. ~" - 

■iccor Jiriq -is Ihc moWon rJust rirvj -:3l iq incrc-isc ir^ qunntity Ttionjlcro t^"-: rTiolton rrhxiuro of dust --irid ^Inq :s ziiscrinf qocJ 
^ contir" uGLJGiy .-iC::ofdi[ (o tno 'iiCf o.iSO c-f 'tic 'ncilo'i fn-xiurc t;y O' f!Cv\ nq :ii:oL>qf"; l^^^o Culioi pofl 2^ atmC'" hn^ ^hilltj j 
\o the lowoi sicc by the inciifintion ot the iufn.-icc bcdy 12 

Ir-' th^s CHbo bccHL.'^o Ihe lovc o* the outlet port 25 is lowofccl by holding the furnmcc body 12 --il 'ho .fic-nod position 
r^s shown in FIG 3A ihc? CHpncity ot the stofngc Dortion 16 becomes sinnllcr rino the molten niixture stored m the 
slcrH.qo portion 16 dooroHSOs ir^ the qun-Mity Corscqucntly the'mHl fridinticn from the molten mixture rina th'i'rr^ril 
energy loss nr c con Ire lied tc minimufTn 

F jfihormorc- in the cnse of continuously food nq the dus* 40 .nnd the powdered sUq 42 into the fumrice body 12 
.-ind rriett r-g then successively by the fuel oxygen burnc: 22 the rTioltOfi dusf nnd the fnoltcn slnq nrc mixed quickly 
.-ind ro.-iC sufficiently w.tfi ohcI" other Thcfeiorc il is possitDio tc oper-ilo '.ho fur nnco "lO without hifidrnnce cveri when 
;nc c.-ipHC ty of ihe stoi^^gc poflion 16 of :he fuinrice body 12 is not so Inrge Hfid the molten mixture is dischrj-gcd 
inrough t^^e outNn port 25 in ine stnte where cherriiCHi compositiorTs of the dust --ind :he sing nre unif Drmi/ed sufticiently 
FiGS 3B to 3E show opor.-iting procedure for the furnnce 10 successively in cnse of r^innnqifig the sing \n the 
f-nolten stnie thr jugh [:--itch wise prccessi'^iq 

F'G 3B shows h st>-ite of [ho furnnce body 12 before chnrgirig tne rTiollen reducing sing In the chsc of innnriging 
•ho sing just GxhHustea from the electric furnHCC in the r7"iollGn stntc the furnncc body 12 is inclined in the clockwise 
-0 Jiroction rit d pr'/dctGirnined nngle (|i 30dcg for exHrnplei contrnry to the cnse shown iri FIG 3A whefcoy 'he outlet 
oort 25 IS located on the upper side (second inclined position) hs compared with the posit'On nt tfte t rre wher^ the 
turnHce body 12 has been in ilie vertical positior^, .-iS shown in FIGi 3B 

Additionally FIG 38 shows the situation of Ihe furnace body -2 at the tirre of being changed over to the second 
inclined position from the position shown in ^IG 3A in ordc^ to manage the molten slag accordingly a coriain ^irriount 
of molten m xture is s'ored tr~i the storage portion 16 at the bottom sectior- of the furnace body 12 

As it IS clear frcm comparison between FIG 3A and FIG 38 the outlet por t 25 which was located at the level nearly 
equal to the surt-ico level of '.he molten mixture when the furnace body 12 was in the lirst inclined position is located 
,^t a position higlier than the surface of the molten mixture oy sotting the furnace body 1 2 in the second inclined position 
shown in ~IG 38 Namely the capacity of the storage portion 16 at the bottom section becomes larger by changing 
^0 over the furnace body i2 into :he second inclined position 

In this state the hot slag is charged into the inner part of the furnace body 12 through the slag charging port 24 
which has been .ust exhausted from the steel-making furnace in a large guantity at one time in the molten state 

FIG 30 shows circumstrinces in the furnace body 12 ir^ this time As shown in FIG 30 the molten mixture in the 
storage pcirtion i6 is not still mixed untfornnly with the charged rmolten slag when the molten stag is charged into the 
-'5 furnace body 12 Therefore the dust 40 is blown continuously into the furnace body 12 through the powder no//los 
34 of the 'uel oxygen burner 22 and molten in the flame of the burner 22 thereby mixing the miolten djst with the 
molten slag The furnace body 12 is maintained in this second inclined position and the molten dust anc the molten 
slag are mixed sufficiently and react with each other in the storage portion 16 having the increased capacity during 
this process as shown in FIG 3D 
■^0 When the molten slag is mixed and reacts sufficiently with the molten dust in the predetermined quant'ty the molten 

f7iixture stored in the storage portion 16 at the bottom section of the furnace body 12 is discharged through the outlet 
port 25 by tilting the furnace body 12 in the anticlockwise direction hs shown in FIG 3E 

The clicmical compcsitton of the mixture obtained through this process are shown in Table 2 fc^r cxariiplc Tabic 
2 shows the chemical cctrnpositions of the mixture of dust and slag in cases of changing the rntio of the dust to the 
•^^ slag in throe degrees together with ZnO content in secondary dust collected through the dust collecting port 52 of the 
furnace body 12 in the respective cases for reference 
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ThL.Io 2 



Mixing RhIio 


Dust 


1 


1 


1 


Slriq 


0 


1 


3 


Mnin ChcmiCril Composition of obtninod Mtxturo (wt"o) 


SiOo 


5-10 


12-17 


16-22 


ChO 


5— 7 


26— 32 


34—42 


FgO 


46-55 


24-30 


12-17 


AI2O3 


3- 7 


6-10 


8-12 


ZnO 


7-12 


4- 7 


1- 4 


ZnO in SocondHry Dusl 


50-65 


35-50 


20-35 



It IS soon from Table 2 that CaO content in the obtained nnixturc of dust and slag is reduced as compaied with that 
of the original slag (see Table 1 ) owing to the mixing of the dust therefore it is possible to apply the obtained mixture 
for the roadbed mHtonal& without aging or after aging in a short period Furthormoro. ZnO contont in the secondary 
dust IS concentrated as compared with that of the dust (stcGl-making primary dust) accordingly there is the possibility 
that the secondary dusl obtained in the disposal of the stocl-making waste may bo recycled as a material for /inc 

The second embodiment of the furnace according to this invoniion and the method for operating tne furnace will 
be described below on basis of FIGS 4 to 3 

In FIGS 4 and 5. the numeral 60 is a furnace for disposing the dust and the s-ag similarly to the furnace 1 0 explained 
in the first embodiment of this invention - ^he furnace 60 is provided with a furnace body 62, The furnace body 62 is 
of horizontal type having a horizontally elongated shape and so installed as to be ttitabic about a horizontal axis 64 
passing through the inner part of the furnace body 62 at a position shifted slightly to the right from the center in the 
longitudinal direction as shown in FIG 4. 

The furnace body 62 is so designed that the mner diameter may be increased gradually in the rightward direction 
in FIG 4 at the middle part thereof. Namely tfic bottom wall of the furnace body 62 is designed in a concaved form 
where a storage portion 66 is formed for storing r7"iolten dust molten slag and the mixture of them and rnade with gas 
ports 68 for blowing bubbling gas into the storage portion 66 in order to mix the molten dust and slag by stirring 

The bottom wall of the furnace body 62 is provided wilh an outlet port 70 at the adiacont to the storage portiori 66 
for exhausting the molten mixture of dusl and slag The outlet port 70 is formed so that its axis may be vertical at the 
time of holding the furnace body 62 in the horizontal position 

On the left side of the furnace body 62 in FIG 4. a fuel oxygen burner 74 is provided horizontally to a side wall 72 
of the furnace body 62 so as to pierce through the side wall 72 and be directed to a side wall m the right side of the 
furnace body 62. 

Furthermore on the left side of an upper wall, the furnace body 62 is formed with a passage 76 upwardly for 
exhausting secondary dust in the inner part of the furnace body 62 and a dust collecting duct 80 is connected to a dust 
collecting port 88 formed at the end of the passage 76 

The other side, on the right side of the upper wall the turnace body 62 is provided with a slag charging port 82 for 
charging the molten slag exhausted from the steol-makinq furnace in a large quantity at one time The slag charging 
port 62 extends in the upper right direction in FiG 5 and is formed so that an opening face 84 at the upper end of the 
slag charging port 82 may be horizontal at the time when the furnace body 62 is put in the horizontal position 

In FIGS 4 and 5 the numerals 86 and 88 arc? covers for closing the outlet port 70 and the slag charging port 82 
respectively 

In FIG 5 the numeral 90 is shaft for supporting iho furnace body 62 swingingly which is rotalably supported throucjh 
the bearings 92 at the both ends thereof The furnace body 62 is provided with a pair of arms 94 protruding downwardly 
therefrom and the respective ends of the arms '^4 are cc-nnocted to a pair of hydraulic cylinders 96 Therefore the 
furnace body 62 is so structured as to be inclined according to working of the hydraulic cylinders 96 through the arms 
94 in this embodiment 

FIG 6 shows a nozzle face at the end of the fuel oxygen burner 74 the burner 74 is provided with a fuel nozzle 98 
at the center of the nozzle face for blowing out fuel (kerosono and so designed as to spray the fuel through the fuel 
nozzle 93 similarly to the case of aforementioned first embodiment 

The fuel oxygen burner 22 is further provided with an -tnnul.-ir shaped oxygen nozzle 100a surrounding the fuel 
nozzle 98 for blowing out primary oxygen 

in the most outer peripheral part on the nozzle face of iho bur not 7a ^ piuraitty of oxygen nozzles 100b are formed 
at predetermined equal spaces around the circumference 'r-' t^iowmg out secondary oxygen so that the burner 74 is 
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-'r celwoo'^ 0 ■. xyc^or '-cz/'oe- ' "0-3 -ir-a " 

-■^ ■.M^orTifCn. CG^T^t: OSiliOf^s cxor^^p! tiocJ ^iblo ' jr^J ... G'^t.-iinoci If ifio -.Air^i noppor 36 .ifirJ [tio ^.-iq hcppor 3r -rs '-ricAn 
,ri P|G 4 Ihc a .jsl 40 rina the sir-iq 42 --iio blovvr^ inrc <i finrnc of Uic n-urnc 74 Ihrouqn tho po\.\aof no//lGS 102 

The (Just 40 HfKl sh-iq 42 ^ro rnfnod by c.-ificr <iif 1 rind the dust supply .-ifid tno sing supply nro con'.fcllod by 
vhIvcs Of feeders 44 nnd 46 dispC'SOd lo tho -^upp y pijrts of tho hoppers 36 --ind 38 

Next rin cxplHriritiOfi will be given .-ibout the Gpci^tiof^ method for disoosincj the slnq \n ihe powdered O' mcillofi 
strito toqetner .vilh the djst oy us-nq the nbovc-rr entioned turr^nce 60 on b-«5is of Fid 7A to FIG 7D 

FIG 7A shows .-rn ot'Of ^'Jnq sintc cf tho f jmrnjc 60 in n c -150 cf rnnnrjqinq (he sinq in the powdered stnte 

Nnrnely m tnis oise Ihio fum-ice bc-dy 62 ;s t old in h hon/ontHl of nc ^' hori/ont,il posit ofi itifst inclined poslicr^i 
wheie the outk''. pofl 70 is locr-ited m ri rolntivcly bAor pos^iioti ns stiown= \n FiG 7A Subsequently the fuel is blown 
out tDqethof wiih oxyqei: frc>r"n Ihe fuel i^xyqen ;:u'ne- 74 nnd oursts into t.nrnc bv iqri tion \n this sl-ntc 

Sirnull.if^ec'usly the dusi 40 nnd the powdered slnq 42 iie blown inio tho fl.-irno inioaqh the powder no//lGS t02 
of the burner 74 thereby rneltinq successively tho Just 40 nnd the slaq 42 in the fUrne Tfio molten dust and the molten 
slnq nre storec -n tho sfc^rHqe portion 66 nl th.? bC'ttor-f" s-zctior-' of tho furr-ice body 62 r^nci rOHCt sufficiently with OdOh 
other ty bemq -nixed ir^ Ihe stor-ipe poi'ior orr- 

Fron^ tho t jrnoi 74 th(} dust 40 nna the powcJered s-nq 42 are fed su-: cessively into the firimc m the furn.-ice body 
-"'i-"' 62 nna rr-elted whereby the rr often mixture c.'f (Ju ^t nnd si-i'"^ stored in the stofriqe pc^rt on 66 continuously ir^cro.-ises 
■ n the qunntity Theiofor e the molten mixture is diS': hHfqed successively a-:or)rdinq to the 'ncremse of the molten mixture 
by overftowinq tfirouqh the outlet port 70 which is silunted nt the lower position oy setting the furnace body 62 at the 
first inclined Dosition 

Namely in this case the outlet port 70 is tc-wercd by holdinq the furnace body 62 at the first inclined position as 
shown in FIG 7 A and the oapacily of the slC'iaqe portic-n 66 becomes srnaller and t^io moHeri mixture stored in the 
storage portior 66 decreases in the quarMity C orisequcntly tfierma! radiation from the molten mixture and iherrriHl 
energy loss are controhed to miriimum aisc- iri this embodiment 

Furtf"C'-mo'C; in the operation stale of the furriace 6C shown in FIG 7A since -he rTicltcn dust and the mc-ltcn slaq 
are mixed and 'oact with each other spcedry -ind "Sufficiently i- s possible to operate lf~c furnace 60 without hir^dranee 
^0 even when the capacity C'f Ihe stor^ge portic^n 66 is no' so iarqc nnd the molten mi.xture Dt which chemical compositions 
are sufficiently uniformi/ed is discharged through ihe outlet port 70 

FIGS 7B to 7D show operating procedure c-f the furnace 60 successively in a case of managing the slag in the 
molten state thnDuqh batch wise processmq 

In the case of managing the slag in the molten state lUst after being exhausted frorn the steol-making furnace the 
-^5 lurnace body 62 is tilted in the clockwise direction by the predetcrrninod angle c/ 20dog for example) as shown in 
FIG 7B and situated at tno second inclined position where the outlet pen 70 becorrios higher as compared with the 
case in which the furnace body 62 has been n the first incltned position 

As It IS clear by comparing FIG 7B with F>(3 7A -ho outlet oort 70 wf-ich was loc-ited at the level nearly equal to 
the surface of the molten mixture when the furnace body 62 was in the first inclined position is located at a position 
■^0 higher than the surface of the molten mixture by t-lting tho furnace body 62 in the second inclined position as shown 
in FIG 78 Consequently the capacity ot the stofaqe pc-rtion 66 at the bottom section of the furnace body 62 becomes 
larger as comparcci with tho capacity si^ciwn in FICi 7A 

In 'his state the hot stag is ci larqod inio iho mnc r oart of the furnace body 62 through the slag charging port 52 
which fias beer' |ust exhausted from the steel-rTiak ing furnace r a largo quantity at one tiirie in the molten state 
■^^ FIG 78 shews circurnsiances in the fu-nace iDOdy 62 in :his time As shown in FiG 78 the molten slag is not shil 

mixed su1icien:!y with tho molten mixtun^ >lcro-:J m t'-o stcf ^qo pC'rtion 66 at the tim<:- nf boirnq just charged into tht:; 
furnace body 62 Therefore the dust 40 is bl-:-wn successively nto the lur.-iace body 62 through the powder nozzles 
102 of the fuel oxygen burner 74 and mioiteri m the lame c-f '.he burner 74 thereby r'nixing the molten dust with tfie 
molten slag in tho furnace body 62 The furnrsce body 62 is held iri this second incliruKJ position during this process 
50 and the molten dust and the molten stag rea(:t wMh eacn other by being mixed sufficiently tn the storage portion 66 
having tho inoroascd capacity as shown lOi FIG 7C 

When the molten slag is mixeo and reac ts sutfic loritly witt"- tf->o molten dust in the predetermined quantity the molten 
mixture stored -n the storage portion 66 o- the fjrriace body 62 is discha'qed through the outlet port 70 by tiMing the 
furnace body 62 in tho anticlockwise direct ic^n at a pfodc'c rrn,--' j mqlo '«> - C deq for example i further from the horizon 
as shown in FIG 7D In this manner the muxturo C'f liust and .- -j ; ' ivir^, :^ c'' o*nical compositic-ns such as shown in Table 
2 is obtained 

In the furnace 60 according to tho second emibodimoni 'm .. inver^thjn the dust and the slag are disposed by 
changing over the operating position of the furnace body 62 t>''wooMi the first inclined position whore the outlet port 
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70 of Itic luifiHCO bO'"Jy 62 bocorTios lower Hf>:J thcr second iriclinod position wfioro the oulha port 70 l^-ocorncs liighof 
Hccofdinq lo Ihc foir^i of the sing ;ind il is possible:; to vnry ihc Cripacity oi the stornqc portion 66 of 'ho snmc furnHce 
body 62 and lo m^iinlHin the cnpHCity alwHys in propor thoroforc it is possible to mnnaqo tho Jilnq whether in the 
powdofcd stale oi in Itic molten stnlc sirnilrif y lo the furnnco 10 Hccordmq to Iho fifst ornbodirrionl 
5 Furthermore the furriHoe body 62 can bo co>nstruclod in compncl HLCordincjIy it is possible lo reduce expenses 

for rclfHClory mnlor ihIs and fnamtonHnce nnd possible to docroHSc the therm.-il radintion from the lumricc body 62 and 
lo apply heal of the flamr- o- the fuel oxygen bufn-:r 74 on the dust and the slaq efficiently 

In addition lo above the furnace 60 having tho furnace body 62 ot the horizontal type has some advantages as 
compared with the furnace ^0 having the vorticil f .irnacc body 12 which has been shown in tho first ombodirncnl Tho 
'0 advartagcs will be described :-n oasis of FIGS 8 A and SB 

Namely when the furnace body 12 of tho vert cal type is used in the 'urnace 10 it is necessary to construct a t-ill 
work building 110 in order to house the tall furnace body 12. and becomes necessary lo provide arranqcmenls such 
as a c rane 11 2 at a higher position as shown iri F-iC-i 8B 

Furthermore when the molten slag transport. xJ from the steel-making furnace by a truck 1i6 is charged into the 
furnace body 12. tt is necessary to unload the molten slaq from the truck 116 together with a container {slaq pan) 54 
lift up the slaq pan 54 by a hftcr 114 installed in ihe ViCinity of tho furnace body 12 and charge tho rnolien slag into the 
furnace body 12 through thc^ slag charging port 24 smce it \s not possible to mject the slaq into the s\fig charging port 
24 of ihe furnace body 12 directly frorrt the truck 116 

As compared above, when tf"io furnace body o'/: of the hor >/oniril type is used as shown in f IG r:A it iej not nccessai v 
-0 [o coristruct the work building nO so high Stncc the furnace body 62 is not so tall, and the irrar-qemcnts such as tho 
crane 112 rmay be provided at a lower position 

Additionally the height of the slag charging poa 82 of the turnaco body 62 becomes lower therefore it is possible 
to charge the molten siaq into the furnace body 62 directly from the truck 116 through tho slag charging port B2 and 
the lifter 1 1 4 becomes useless 

25 Furthermore the furnac e body 62 of the hori/'ontal typo also has the advantage in being more excellent in tho heat 

efficiency because the flame is blown C'Ut in the horizontal d-rection from the fuel oxygen burner 74 in the furnace body 
62 and heat of the flame affects on the molten mixture over the wider range on the surface of the molten mixture stored 
in the storage portion 66 of the furnace body 62 

Tho storage portion 66 can be formed in 'he wide and shallow shape by adopting the furnace body 62 of the 

30 horizontal type and it is possible to vary the capacity of the storage portion 66 in the wide range only by slightly tilting 
Ihe furnace body 62 Therefore tt is possible to change over the operating position of the furnace body 62 without 
moving the furnace body 62 so much in the case ot setting the turnace body 62 in the second inciined position frorn 
the first inclined position and the case of discharging the rrioiton mixture by tilting the furnace body 62 on the side of 
the first inclined position from the second inclined position 

35 Although the present invention is described \n detail according lo the embodiments, this invention is not hnnitod to 

the aforerTientioned embodiments, and may be embodied in several forms without departing from the spirit thereof 

For example. In the case of supplying the slag into the furnace body in the powdered state though the slag is 
blown into the flame together with the dust trom the fuel oxygen burner m the aforementioned embodiments it is 
possible to provide a lance nozzle for blowing out (he powdered slaq and/or the dust separately from the burner so as 

-^0 to supply the slag and/or the dust into the furnace body though the lance nozzle Furthermore it is also possible lo 
modify the outlet port, the slag charging port and so on in the form or the position according to circumstances 
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Claims 

1. A method for disposal of stccl-makinq waste c:ha lactori/od ir^ thai Cr^O content in steelanaking slag is decreased 
by mixing dust caught l)y dust collecting equipment with the stccl-makinq slag in molten states respectively 

2. A method for disposal of steel-making waste as set forth m claim 1 wherein said CaO is free CaO 

3. A method for disposal of steel-making waste as set forth in claim 1 or 2 wherein said steel-making slaq is reducing 
slag produced in a reducing period of steel-making process 

4. A method for disposal of steel-makir^g waste as set forth m any one of tho claims 1 to 3 wherein said dust is sloe-- 

making dust and/or waste incineration dust 

5. A furnace for me!t>ng and mixing together steel-making slag and dust caught by dust collecting equipment said 
furnace comprising 
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c: ^ -i a 'lJ'^ -i^o ::oay 

■ I. r -i bi'-ig Lf i.irqir-ii port lGr'"nocl m .-i -njo '.v. ill ot tho '■.j">.icc bociy nt h pcsiJiOn in one ol Iiilr-ibie cliroclicns 'or 
■:f"'<if qif^q tho sirjq \n\o [h(?. inner p.-ift of "^.iicJ rurn<-ico bociy m h rT'iolton st'-ito 

cJi 1 ajst foedif^q mcrins for cc ntin uou siy suppiyinq :no dust -nlo the mnor prirt ct smd furnnco body 
o> H 5i'-iq fcodinq rnorins fof contir'^'jo jsly supplying tho sing into the inncf pHtt of s.-iid furnHCO body in -t 
powdered stnie 

-i stornqc portiorT forrncd \n .i lov^ei p-iri of Sriid fufr^rice body tor stonnq -i molten rTiixtufC of the sinq -ind 
[''0 dust \r. auar^tily cor icspondir^q '.o n lilting t-ir^qlo of the furr^r-jce body rind 

. :j! r-in outlet port torr-ncd m the side whW of s-iid furn.ico body at h position on the opposite side of smd sinq 
charqiriG port for dischrirqinq tho rfiolton rrixturc stored in SHid stornqc portion of tho furnHCC body 

6. A fur-^r-icc fo' rr.of.inq -irid rnixinq toqcthor sleol-rrrtkiriq sinq nnd dust cnuqht by dust colicctinq oqjipfnont smd 
furnace corrionsinq 

' ii -i hor i/ii.nl-il y olofiqntod furr'ricc body insi.illod til'-ibly m ri lonqiludinril direction of the furn.ico body 
[Oi ri fuel cxyqon burner dispo:^.cd to one of side wnlls of the lurnrtco body opposed with cnch other in the 
lonqitudinHi direction so hs to bo dtroctod low.-ird the other one of side whIIs of SHid furnace body 
ic I H sinq cfv-iiqinq port formed in tho turnHCO body nt .i position on thC' opposite side of snid fuel oxypcn burner 
fcr chnrqinr^ the sinq into the inncf pnrt c-f snici furnncG body in a motten stnto 

;d) hi dusl feeding means for coritir^uously supptyinq 'he dust into the inner part of said furnace body 
;o) a slag Icoding nooans for continuously supplying tho slag into tho inner part of said furnace body in a 
fiowdorcd state 

h nn ouflci port formed in a bottonn wall of said furnai:G tody for discharging a molten mixture of the slaq and 
ihe dust and 

i.q) a storage portion formed in a lower part ot the furnace body botwoon said outlet port and said other one 
c-f side walls of said furnace body for stonnq tho molten mixture in a quantity corresponding to a lilting angle 
c f the furn.-icc body 

7. A furnace as sot forth in claim 5 or 6 wherein said fuel o<ygon burner is provided with a dust nozzle at a lip end 
thereof for blowing Dut tho dust into a flame of the burner and servos also for said dust feeding means 

8. A furnace as set forth in claim 5 or 6 wherein satd fuel oxygon burner ts provided with a slag nozzle at a tip end 
-''^ thereof for blowing out the powdered slag into a flame of iho burner and servos also for said slag feeding moans 

9. A fuiriace as sot forth in claim 5 or 6 wherein said fuel oxygen bumor is provided with a powder nozzle at a lip 
end Uicreof for blowing out the dust and the powdered slag into a flame of the burner and servos also for said dust 
feeding means and satd slag feeding means 

40 

10. A furnace as set forth in claim 7 wherein said fuc^i oxyqcri burner is further provided with a slag no/zic at tho tip 
end (hereof tor blowinq out the powdorecJ slaq into the flarno and further serves for said slaq feeding moans at the 
same lime 

-^^ 11. A opoiation method for running a furnace according to any one of the claims 5 to 10 using the powdered slag 
comprising tho stops of 

pulling the furnace body in a first inclined position where said outlet port of the furnace body becomes lower 
supplying the powdered slag and tho dust info tho ir'ncr part of said furnace body continuously through the 
^0 sing feeding means and the dust feeding moans 

melting the powdered slag and the dusl conlinuously by tho fuel oxygen burner 
storing the molten mixture of the slag and the dust in the storage portion of said furnace body and 
continuously discharging the molten rrtixture stored in said storage portion by making tho molten mixture to 
overflow through tho outlet port 

55 

12. A operation method for running a furnace according to ar-?y one of the claims 5 to 10 using the molten slag com- 
prising the stops of 
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pi.iltinq the fuff^nco body in ri -oocond inciinod position whcio said outlol porl of Ihc futriHCO body bocornos 
htqhof 

ch,-ifqinq Ihc moitcn slnq into the ifincr p.-ut of snid fufn.ico body throuqh the siriq charqinq port ol snid fuffincG 

body 

^ mcltinq the dust supplied throuqh the dust fecdinq rnenns conlinuously by the fuel oxyqen burnei 

stofinq the molten mixture of the slnq nnd the dust m the stornqc portion of snid furnHCc body nnd 
dischHrqing the molten mixture stored in snid slornqc portion throuqh the outlet port by tiltinq the furnnce body 
so HS to lower (he outlet 

10 



20 



25 



30 



35 



40 



45 



50 



BNSIXJCtD <EP __0716153A1 I > 



11 




EP 0 716 153 A1 



FIG.1 




BNSDOCID 'EP 07161S3A1 1 



12 



EPO 716 153 A1 



FIG.2 




BNSOC'CiD 'EP _ 07161 53A1 I 



13 



EP 0 716 153 Al 



FIG.3A FIG.3B 
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FIG.8A 
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